Terpene microemulsions for transdermal curcumin delivery: effects of terpenes and cosurfactants.
Microemulsion systems composed of terpenes, polysorbate 80, cosurfactants, and water were investigated as transdermal delivery vehicles for curcumin. Pseudoternary phase diagrams of three terpenes (limonene, 1,8-cineole, and α-terpineol) at a constant surfactant/cosurfactant ratio (1:1) were constructed to illustrate their phase behaviors. Limonene combined with cosurfactants like ethanol, isopropanol, and propylene glycol were employed as microemulsion ingredients to study their potential for transdermal curcumin delivery. The transdermal delivery efficacy and skin retention of curcumin were evaluated using neonate pig skin mounted on a Franz diffusion cell. The curcumin permeation rates in the limonene microemulsion studied were 30- and 44-fold higher than those of 1,8-cineole and α-terpineol microemulsions, respectively. Significant effects on the skin permeation rates were observed from microemulsions containing different limonene/water contents. Histological examination of treated skin was performed to investigate the change of skin morphologies. Characteristics such as droplet size, conductivity, interfacial tension, and viscosity were analyzed to understand the physicochemical properties of the transdermal microemulsions. In conclusion, microemulsions loaded with curcumin were successfully optimized for transdermal delivery after screening various terpenes, cosurfactants, and limonene/water ratios. These results indicate that the limonene microemulsion system is a promising tool for the percutaneous delivery of curcumin.